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DETAILED DESCRIPTION 



[Detailed Description of the Invention) 
[0001] 

pndusiriai Applicahon]This invention relates to ben rings applied mainly to heavy machinery, 
such as a bearing of a disss! engine, a turbine-shaft carrier, a bearing of a reduction roil, 
r0002JAn exempts of the manufacturing process ore conventional form bearing which offered 
the white metal layer on the internal surfaee is shown in - a a n 3 (A) and IB;. Ae shown in a 
figure, after performing tin plating 3 for improving with - of the white metal 2 to the best S®m 
imam>MmxsMmiMml the white metal 2 is cast by cemmugai pressure casting to the 
Interna! surface. Ice conventional form mmnng is manufactured by rough finishing processing, 
two division (3 and sometimes guadhsectedh and finls!>macninlng after that. 

fPmbiem(s) to be Solved by the Inwrnblonjln the conventional bearing, by repetition or me 
externa! feme accompanying me repeated high planar pressure and the modification of a 
hearing which are received bom an axis, fne fatigue crack occurred in the white metal of en 
imerna! surface, or the layer of the aluminum tin alloy, and the exfoliation crack might be 

caused. _ s 

1 00041 However, In order for a bearing to check conventionally whetner the white metal or 
aluminum tin alloy layer of the interna! surface has caused the exfoliation crack as mentioned 
above, or it is healthy, in order to have to disassemble large-sized organizations, such as a 
diese! engine, and to have to Inspect a bearing Internal surface, in the case of dlesei engines, 
such as a large-sized transport snip, there were immense expense which exceeds 10 million 
yen to an inspection once, and a problem of requlnno; a man day, for example, 
i0005]Tne purpose of ibis invention is to provide me white metal of a bearing internal surface, 
or bearing metal with easy improvement In exfobsbomproof crack intensify and exfoliation 
crack inspection of an aluminum tin alloy layer. 
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f Dr solving the ProWeroJIn a Peanng which has a soft metal iayer from which hearing 

: the 1st invention becomes an internal surface from one side of a white metal and an 
aluminum tin alloy, It is characterised by be;ng laid unoergrounc in a soft metal layer ■ 
makes mesh texture one of the cogger small-gage wires and a small-gaga wire 
aluminum which performed tin plating, and small-gags wees made from an 
and cons;sis of one side of a white metal and an aluminum tin alloy. 
[0007JA small-gege wire which consists of one of the cogger small-gaga wires and a small- 
gage wire made from aluminum which performed tin plating which convoluted im bearing 
metal according to claim 1 concerning the 2nd invention In mesh texture, and smaif-gage wires 
mace from an aluminum alloy, Qua continuous line is comprised, and it is cha recta naed by 
having become mash texture and being laid underground in a soft metal, without contacting. 




internal surface of cylindrical shape base metal made from carbon steel 
iOOOdiWithou? contacting mutually, a manufacturing method of hearing metal concerning dm 
4th invention can ha located w a line reticulated, and one small-gage wire in one copper small* 
gage wire end smaihgage wire made from aluminum which performed continuous tin plating, 
and a small-gage wire made from en alummum alloy to an internal surface of cylindrical shape 
case metal made from carbon steel After stag welding. It is characterised cy laying said smalb 
oage wire underground in a soft metal which consists of one side of a white metal and r - 
^n,num tin alloy by centnfugal pressure casting. 
[0010] 




iFunctiooiSy having cast emaibgago wires, such as copper 
bearing metei of the 1st and 3rd inventions, Since the construction 
constituted by******** which consists of a soft metal, a copper email -gage 
metal or an aluminum tin alloy, it can raise the fatigue strength of bearing metal, U„ tne 
intensify of an exfollsboworoof crack, 

rooi 11 Tin piaang performed to cooper wire has a operation effect which secures a sax with *" 
with the soft metal layer of a white metal or an aluminum tin alloy; and since the matrix of 
hearing metal is still a soft metal, it does not spoil the of a foreign matter or worn powder. 




method for the 
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: 1 , Since an exfoliation crank m\\ occur if the electrical resistance of 
5b is alweys monitored in addition to the operation of the 1st end 
resistance value will change if a copper smalt-gage wire etc. 
Ilation crack can be cietaetdd o 








mcamolc iprcwr ; g ' and 2 explain the let example concerning this invention, \ n m* • ;< hs 
simctuml drawing of the hearing of tne let example, n-.,;. ne r -e a n-anufec-iunng process 
figure of the beenng cf the 1 st example, and (b) is a detail view of spot welding, in a figure, to 
the internal surface of the base metal i, won a tin group 5 to 13% of antimony, 2 to 8.5% of 
copoen In the white metal 2 which usee 0 to 2% of cadmium as the main Ingredients., the oil 
groove 4a and the 4b section am avoided the reticulated coooer smaDoaoe wire 5 is fixed 





cvmvmg 2. end tne portion with which the mi grooves 4a one en are cut. ana ror every 
lenoth using the wending rod 8 of copper or a copper alloy by the spot welding 9, Mesh texture 
is formed fixing to the base metal 1 , and the terminals da and Sb of the copper small-gage wire 
y.are sent out of the base metal 1. Future manufacturing processes ere the seme as that of the 
conventional bearing manufacturing process 2, tin the Inner surface of said base metal, and 
then cast said white motel by cenwmgai pressure casting. After that It is roughdimshing- 
processed: divides and flnlch-roacbines, 

:00l5]Next. an operation of said 1st example is explained. The white metal 2 and the 
reticulated copper small-gage wire 5 serve as a composite material, and the retcuiateo copper 
smaihgage wire 5 raises tea fatigue strength of the white metal 2, i.e.. exfoNat;ompnoof craw; 
intensity. Sicca the white metal 2 is sell an elasticity alloy, it does not spoil the - " Qi a 
foreign matter or worn powder. Since an ciectnc resistance value will change It an exfoliation 
crack will occur In the white metal 2 it the terminal 6a of a copper smaibgage wire and the 
electrical resistance between 8b are monitored and the copper smalbgage wire 7 is cut, sicca 
the copper smalbgage wire ? Is one line, generating of an exfoliation crack of a bearing can be 
detected easily, without disassembling latgemmad machinery. 

[DDI 81 The one example concerning tnis invention is desori bed with reference to said umwng i 
i 2. Bearing Internacsurface material considers it as a 40% of tin alloy, or emmee with an 

»ire is manufactured oy the same 
id the or 



11 





hep: ^vw4updt.innH.cn.cccubhintms *u* cgi eye?** c-femCAvb^dU^^, U l»?0UO 



tpgW- 1 ADwO.A [DETAILED DESCft TPTION] Pa - e 4 |f 1 



[001 7f5aid dmwmg 1 and 2 ere Diverted and the 3rd example is described, Ssariag internal- 
surface material "considers it as the bronze elasticity alloy which uses 2 to 1 1 % of the tin of a 
eoeos: group. 1 to 12% ot zinc, and 0 to 7% of lead as the main ingredients, malarial of a 
reticulated smafbgage wire Is used as copper, it manufactures by the same maided as save. 1st 
axamole. and the operation of this 3rd example is me same as that of said 1 st example. 
rooiaiTne 4th example concerning this invention is described with reference to brawm 1 and 
2, The will! metai 2 is cast by Ida internal surface of toe base metal 1 In a figure, end toe 
regulated copper small-gage wire 5 Is laid underground Dm tde layer of cam white metal Toe 

.manufacturing method of said 4th example fixes !de net of the copper small-gage wire 5 cut 

mie the innersyrface shape of Da base metal i by spot welding by the wadding rod a made 
horn cecum or a copee^ alloy, Tne afteotwaing white metal 2 is oast ny centrifugal pressure 
casting ike the manufacturing process of the after that former. A reticulated aluminum small- 
qaae wire or a reticulated aluminum alloy amah-gaga wire may be sufficient as said reticulated 
capper small-gage wire. An operation of said 4th example Is explained, it is for maintaining Ana 
position of tne reticulated copper small-cage wire a, when spot welding casts centrifugaiiy the 
white metal 2 of a post process. Tinning improves adhesion with tne reticulated copper small ■ 
oaae wee 5 and the white metal 2. The reticulated capper small-gage wire u raises tire fatigue 
strength of the white metal 2. i.e., exfosaiian-proof crack intensity, and noes not spom dm 
of a fem-gn matter. 

|0019] ; . ' II 

(Effect of the Invention] 

ri ) By having used hearing snternahsurface material as the composite material with the 
mitfcrliated coaper small-gage wire, aluminum, or the aluminum alloy nature small-gage wire 
wtach made the matrix soft metals, such as a white metal or en aluminum: tin alloy, Exfoilahen- 
oroaf of besnna imemahsudace matenal and crack Intensity improve, and there is a preventive 
affect, of exfoliation end crack damage. Since reticulated and a small-gage wire must he cut by 
die sow it hecomes a peeling piece and drops out even if a fatigue crack cecum in matrices, 
such as a white metal, the life to exfoliation increases greatly. 
[0020K2) Since en exfoliation crack of hearing mternabsurface materia! can always Pa 
supervised dy monitoring tne electrical resistance of the both ends of a reticulated copper 
small -qace wee, an exfoliation crack is easily detectable by detecting change of electrical 
resistances. Therefore, the immense inspection fee which disassemble heavy machinery, sued 
as a shic cfesei engme. and it becomes unnecessary to inspect a bearing, and das exceeded 
10 million yen per time can be reduced. 
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